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(54) Absorbent article and method for producing the same 

(57) The absorbent article of the present invention 
comprises an inner sheet and one outer sheet and the 
other outer sheet The one outer sheet is of a fine inter- 
stice, while the other outer sheet is fluid permeable 
Through crepe processing, a great number of recesses 
are formed on an absorbent sheet as the inner sheet. A 
highly absorbent polymers such as SAP are charged in 
the recesses. Then, the one outer sheet adheres to the 
face on the opening side of the recesses on the inner 
sheet, while the other outer sheet adheres to the face 
on the opposite side of the inner sheet. The absorbent 
article is arranged in a disposable diaper and a sanitary 
napkin, while the other outer sheet is positioned toward 
the side of fluid absorption When fluid is spotted on the 
absorbent article, the fluid passes through the other out- 
er sheet and is then spotted on the inner sheet and the 
SAP. Because the crepe wrinkles are elongated and ex- 
tended when the inner sheet absorbs fluid, the recesses 
are enlarged Thus, the recesses are enlarged, depend- 
ing on the swelling of the SAP. Thus, the SAP are con- 
sistently at a state to be charged in the recesses on the 
inner sheet. Because the swelling of the SAP is never 
prevented, furthermore, the absorbent article can be 
made highly absorbable of a slim type 
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Description 

The present nvent-on relates to an absorbent arti- 
cle fcr use in disposable diapers ard san tar/ napkins 
more specncally the present invention relates to a high- 
ly absorbable absorbent article of a slim type and a 
method for producing the same 

In disposable diapers and sanitary napkins an ab- 
sorbent article is interposed between a back sheet com- 
prising a fluid- impermeable resin sheet and an inner 
sheet in direct touch with the skin of a wearer As the 
absorbent article generally, use is made of a mixture of 
ground pulp and a highly absorbable resin (so-called su- 
per absorbent polymers abbreviated as SAP) such as 
polyacryhc acid which mixture is interposed between an 
upper sheet and a lower sheet Doth comprising a thin 
paper Because SAP is more highly absorbable than 
pulp the absorbent article is superior to an absorbent 
article where only pulp is interposed between the upper 
sheet and the lower sheet in lerms of fluid absorptivity 
Thus, the thickness of the absorbent article can be made 
thin Additionally because SAP swells after fluid absorp- 
tion anc is then solidified in the form of gel SAP can 
securely retain absorbed urine and blood of menstrua- 
tion inside the absorbent article to thereby prevent that 
absorbed fluid is again floated up or is leaked from the 
article Furthermore SAP are in powders (granules) at 
its dry state, while SAP turn gel after fluid absorption 
Therefore the absorbent article with SAP interposed 
between the upper and lower sheets therein is soft, com- 
pared with an absorbent article wrth only pulp interposed 
between the upper and lower sheets therein, so that the 
absorbent article with SAP can readily be deformed 
along with the body shape of a wearer Thus, diapers 
and sanitary napkins using the absorbent article confer 
good feeling on wearing 

When the amount of SAP to pulp are increased so 
as to enhance the absorptivity, the SAP powder at its 
dry state before fluid absorption moves between the up- 
per and lower sheets when the wearer makes a motion 
so that the SAP distribution may be non-uniform in the 
absorbent article When a part with less SAP absorb 
urine or blood of menstruation, accordingly, the overall 
absorption effect of the absorbent article is reduced Ad- 
ditionally SAP modified into gel after fluid absorption 
(after absorbing fluid) moves between the upper and 
lower sheets, so that the SAP eventually may be gath- 
ered and turned into a solid mass and the resulting mass 
may break the upper and lower sheets disadvanta- 
geous^ involving unpleasant feeling to the wearer 

So as to overcome the problems described above, 
for example Japanese Patent Publication No 
61 -30041 . Japanese Patent Provisional Publication No 
6-254116. Japanese Patent Publication No 7-73591 
and Japanese Utility Model Publication No 63-23078 
describe an absorbent article wherein a given amount 
of a highly absorbable substance is placedat an interval 
on a sheet whereby the highly absorbable substance is 



uniformly dispersec on the whole surface of the sheet 
-and a cover sheet with r ecesses and protrusions formed 
thereor is covered over the sheet anc is bonded to the 
sheet 

? In such absorbent article the highly absorbable 

substance is dispersed at a given amourt and dressed 
with the cover sneet to retain the given amount cf the 
highly absorbable substance with no movement from 
the initial positions Thus the transfer of the highly ao- 

to sorbable substance in the absorbent article can be pre- 
vented Furthermore the thickness of the absorbent ar- 
ticle can wholly be constant Still additionally the fluid 
absorption in volume of the whole absorbent article can 
be elevated 

lS When covering the sheet placing the highly absorb- 

able substance thereon with a cover sheet however the 
positioning should be done so as to securely place the 
highly absorbable substance in the recesses of the cov- 
er sheet Thus, the production of such absorbent article 

20 is laborious So as to secure a large space in which Ihe 
highly absorbable substance swells it is required that 
the depth and diameter of the recesses of the cover 
sheet should be so enlarged that the volume of each of 
the recesses is larger than the volume of the given 

25 amount of the highly absorbable substance Hence the 
dimension of the thickness ot the absorbent article is 
larger, which limits the slimming of the absorbent article 
When the volume of each of the recesses in the cover 
sheet is small so as to slim up the absorbent article al- 

30 rernatively the cover sheet suppresses the swelling of 
the highly absorbent substance on fluid absorption in- 
ducing the reduction of the absorptivity. 

The present invention can overcome the conven- 
tional problems. It is an object of the present invention 

35 to provide a highly absorbable absorbent article of a slim 
type, capable of preventing the transfer of the highly ab- 
sorbable substance in the absorbent article and pre- 
venting the thickening of the absorbent article by making 
a space for the highly absorbable substance after fluid 

•to absorption to sufficiently swell in the sheets: and a meth- 
od for producing the same 

The absorbent article of the present invention com- 
prises an inner sheet interposed between two outer 
sheets, the inner sheet being bonded to the outer 

4 5 sheets 

The inner sheet is a fluid-absorbable crepe sheet 
with a great number of recesses formed thereon The 
fluid-absorbable crepe sheel is produced by subjecting 
a fluid-absorbable sheet such as rayon paper or pulp 

50 paper to crepe processing to form a great number of fine 
wrinkles thereon. Then, by holding the crepe sheet with 
a roller with recesses and protrusions on the surface a 
great number of recesses arc molded independently on 
the whole surface of the crepe sheet 

55 Absorbent polymers are charged in the recesses 

The absorbent polymers swell on water absorption The 
absorbent polymers include highly water-absorbable 
resin (referred to as "super absorbent polymers" ab- 
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breviated as " SAP" ) of starches, celluloses and syn- 
thetic polymers and the like The SAP have great water 
absorptivity and high water retention The SAP ot the 
synthetic polymers include those of polyacrylates. pol- 
yvinyl alcohols, polyacrylamides, polyoxyethylenes and 
the like. A variety ot these resins are used as such ab- 
sorbent polymers Other than the SAR water-insoluble 
hydrogels are used additionally Together as ground 
pulp may be charged satisfactorily At least one of the 
two outer sheets should be a fluid-permeable sheet 
One outer sheet of the two outer sheets should be over- 
laid on the inner sheet, so as to occlude the side of the 
openings of the recesses charged with the absorbent 
polymers on the inner sheet, while the other outer sheet 
is overlaid on the face opposite to the face where the 
one outer sheet is overlaid on the inner sheet 

When urine or blood of menstruation is spotted on 
the absorbent article, the crepe wrinkles on the inner 
sheet are smoothed and enlarged while the absorbent 
polymers such as SAP in the recesses absorb the fluid 
to swell Because a space is formed between the re- 
cesses adjacent to each other on the inner sheet, each 
recess swells toward the space between the recess and 
the adjacent recess when absorbent polymers swell in 
the recesses 

At least one of the two outer sheets is a fluid-per- 
meable sheet, for example, rayon sheet or rayon spun- 
lace The fluid-permeable sheet is then positioned to- 
ward the receiving side of urine and blood of menstrua- 
tion, namely the side of a fluid-permeable top sheet On 
contrast, the other outer sheet is positioned toward the 
non-receiving side of urine and blood of menstruation, 
namely the side of a fluid-impermeable back sheet The 
other outer sheet is not necessarily a fluid-permeable 
sheet. If the two outer sheets are fluid-permeable 
sheets, any face of the absorbent article may satisfac- 
torily be positioned toward the receiving side of urine 
and blood of menstruation 

The method for producing the absorbent article 
comprises a step of molding a great number of recesses 
on a fluid-absorbable crepe sheet under pressure there- 
by forming an inner sheet, a step of charging absorbent 
polymers or a combination of absorbent polymers with 
an additional absorbent materials in the recesses on the 
inner sheet, a step ot bonding the one outer sheet to the 
inner sheet, so as to occlude the side of the opening of 
the recesses charged with the absorbent polymers or 
the combination of the absorbent polymers with the ad- 
ditional absorbent materials, and a step of bonding the 
other outer sheet to the face of the inner sheet on the 
opposite side of the face where the one outer sheet is 
overlaid on the inner sheet, after the process of forming 
the inner sheet. 

By the method for producing the absorbent article, 
preferably, the inner sheet is bonded to the one outer 
sheet or the inner sheet is bonded to the other outer 
sheet, by means of adhesion with an insoluble adhesive 
means The insoluble adhesive means includes adhe- 



sion with a hot-melt adhesive The hot-melt adhesive in- 
cludes for example olefin adhesives such as polyethyl- 
ene or polypropylene, and adhesives of ethylene vinyl 
alcohols (EVA series) For adhesion with the hot-melt 
5 adhesive the hot-melt adhesive is coated in a spiral 
shape on the bonding faces of one and the other outer 
sheets Then, the individual outer sheets are overlaid 
on the inner sheet so that the faces coated with the ad- 
hesive are positioned toward the inner sheet, for adhe- 
re sion of the outer sheets to the inner sheet for bonding 
them together. 

Besides, by interweaving polyethylene ( PE ) or poly- 
propylene (PP) into the inner sheet and one and the oth- 
er outer sheets and overlaying these sheets together. 
75 followed by heating to melt the polypropylene or poly- 
ethylene thereby melt bonding the individual sheets, 
these sheets are bonded together By adhesion of the 
inner sheet to one outer sheet or adhesion of the inner 
sheet to the other outer sheet by means of a fluid-insol- 
20 uble adhesive means, thereby bonding them together, 
the bonding strength between the individual sheets on 
fluid absorption can be maintained high. 

As has been described above, the one outer sheet 
and the other outer sheet are rayon paper or rayon spun- 
ks lace When the outer sheet bonded to the side of the 
openings of the recesses on the inner sheet is a fine 
paper or fine non-woven fabric, the absorbent polymers 
in the recesses are hardly poured out of the recesses 
outwardly Otherwise, the outer sheet bonded tothe side 
30 of the openings of the recesses may satisfactorily com- 
prise a non-woven fabric interwoven with polyethylene 
or polypropylene, to which heat and pressure are pre- 
liminarily applied to melt the interwoven PE or PP to 
make the interstice in between fibers close to make the 
35 fabric dense In this case, the outer sheet bonded to the 
bottom side of the recesses on the inner sheet prefera- 
bly comprises a fluid-permeable paper or non-woven 
fabric, with a relatively crude, and the outer sheet is pref- 
erably used positioned toward the receiving side of urine 
•to and blood of menstruation 

The absorbent article of the present invention is 
filled in disposable diapers and sanitary napkins for use 
as an absorbent article. When the absorbent article of 
the present invention is tilled in disposable diapers and 
45 sanitary napkins, a fluid-impermeable resin sheet is 
overlaid as a back sheet on the outer side of one outer 
sheet, while a top sheet directly in touch with skin is 
overlaid on the outer side of the other outer sheet. 

Spotting urine or blood of menstruation on the ab- 
50 sorbent article, these fluids pass through the top sheet 
and then through the outer sheet to be absorbed in the 
inner sheet The absorbent polymers charged in the re- 
cesses on the inner sheet, such as SAR absorb the flu- 
ids to swell and turn gel. Because the inner sheet with 
55 the absorbent-polymer-placing recesses formed there- 
on is an absorbable crepe sheet, the crepe wrinkles are 
extended (reversed) in the recesses on the inner sheet, 
immediately when the absorbent polymers such as SAP 
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swell Therefore the swelling of SAP are not sup- 
pressed which enable sufficient exertion of the fluic ab- 
sorbing function of the absorbent polymers h space (i > 
is preliminarily formed oetween the acjacent recesses 
as shown in Fg 2(A\ in particular tne space (n) allows 
the spelling of the recesses so that the recesses exten- 
sively swell Thus even if tne fluid absorption increases 
in volume the interval between the one outer sheet and 
the other outer sheet is not enlarged win the result that 
the overall dimension of the thickness of the absorbent 
article is not so enlarged even after flu d absorption 

As has been described above the recesses or the 
inner sheet can swell due to fluid absorotion toward the 
space between the one outer sheet and the other outer 
sheet The volume of each of the recesses is satisfac- 
torily of a size to charge absorbent polymers such as 
SAP powders or absorbent polymers and another ab- 
sorbent materials, both at their dry state In other words 
a space to allow the swelling of absorbent polymers 
such as SAP as in the prior art is not any more neces- 
sai ily arranged in the recesses chaf ged with the absorb- 
ent polymers on the sheet, so the depth of the recesses 
can be made shallow. Absorbent charged with the ab- 
sorbent polymers on the sheet, so the depth of the re 
cesses can be made shallow Absorbent polymers or 
absorbent polymers in combination with other absorb- 
ent materials can be placed more in the recesses: for 
example absorbent polymers or absorbent polymers 
with another absorbent materials can be placed in the 
recesses even if these polymers charged therein occu- 
py 70 °/o or more of the volume of each of the recesses 
Hence, the absorbent article can entirely be made highly 
absorbable of a slim type 

So as to allow the swelling ot absorbent polymers 
such as SAP charged in the recesses, the ratio of the 
extensibility (crepe ratio) of the inner sheet produced by 
crepe processing is preferably 5 °o or more to 65 % or 
less The " crepe ratio" is represented by the formula 
\{AX - X) / X] X 100 (%). provided that X represents the 
length of the absorbent sheet after crepe processing 
and A X represents the size of the absorbent sheet after 
extension due to water absorption 

The recesses are preferably formed at a ratio of 2 
or more recesses/cm 2 to 1 3 recesses or less /cm 2 In 
this case, the absorbent article can be made thin and 
more absorbent polymers can be charged in the recess- 
es 

As shown in Fig 2(A). one outer sheet is bonded be- 
tween the openings of the adjacent recesses on the in- 
ner sheet, while the other outer sheet is bonded to the 
bottom side of the recesses Because the inner sheet is 
bonded to the one outer sheet and the other outer sheet 
at the periphery of the openings of the recesses and on 
the bottom side of the recesses in such manner the ab- 
sorbent poiymers or the absorbent polymers together 
with the additional absorbent materials are securely re- 
tained inside the recesses whereby the transfer of the 
absorbent polymers or the absorbent polymers along 



the additional absorbent materials can be prevented As 
shown in Fig 2(A) additionally region tn) for allowing the 
swe ling o* the recesses can be procured between the 
one outer sheet anc the other outer sheet Thus the ab- 

£ sorbent polymers cr the absorbent polyme r s together 
with the additional absorbent materials can be dis- 
persed un formly tn the absorbent article with no con- 
sequent reduction of tne absorptivity of the absorbent 
article or with no consequent transfer or gathering of the 

to gel-like mass of the absorbent polymers such as SAP 
which mass is formed through fluid absorption, so that 
the absorbent article can swell Accordingly fluid can be 
absorbed uniformly into the absorbent polymers cr the 
absorbent polymers together with the additional absoro- 

is ent materials and furthermore the resulting sheet after 
absorption will not be thickened very much 

As has been described above in accordance with 
the dispersed uniformly in the absorbent article and the 
space inside each of the recesses can be enlarged in 

20 response to the swelling of the absorbent polymers 
Thus, a highly absorbable absorbent article of a slim 
type can be provided 

Fig 1 is a perspective view depicting the absorbent 
25 article at its decomposition state in accordance with 

the present invention 

Fig 2(A) is a cross-sectional view depicting the ab- 
sorbent article before fluid absorption; 
Fig 2(B) is a cross-sectional view depicting the ab- 
30 sorbent article after fluid absorption and 

Fig. 3 is a cross-sectional view of the absorbent ar- 
ticle interposed between the top sheet and back 
sheet of for example a diaper in accordance with 
the present invention 

35 

Absorbent article A shown in Fig 1 is of a three-layer 
structure wherein inner sheet 2 is interposed between 
one outer sheet 1 and the other outer sheet 3 In Fig 1 
one outer sheet 1 is positioned upwardly, but when the 

•*o absorbent article is arranged in a diaper or sanitary nap- 
kin, practically, one outer sheet 1 is positioned down- 
wardly, while the other outer sheet 3 is positioned up- 
wardly, as shown in Figs. 2(A) and (B) Then, the other 
outer sheet 3 is positioned toward the side of receiving 

4 $ urine and blood of menstruation 

The one outer sheet 1 and the other outer sheet 3 
are fluid-permeable rayon paperor fluid-permeable pulp 
paper or a non-woven fabric such as spun-lace formed 
from rayon The base weight of the one outer sheet 1 

50 and the other outer sheet 3 is 1 5 g'm 2 or more to 25 g/ 
m 2 or less 

On Inner sheet 2. a great number of micro-fine wrin- 
kles were formed along the direction vertical to the 
lengthwise direction (x direction) of the sheet, by sub- 
55 jectmg an absorbent sheet such as rayon paper or pulp 
paper to crepe processing The base weight of the ab- 
sorbent sheet before crepe processing is 15 g/m 2 or 
more to 25 g/m 2 or less When the absorbent sheet ab- 
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sorbs fluid the micro-ftne wrinkles get loose and extend- 
ed so that the absorbent sheet is smoothed out in the 
x direction On the inner sheet 2 a great number of re- 
cesses 2a are formed The recesses 2a are rnoldea un- 
der pressure against a great number of recesses and s 
protrusions in engagement to each other, which are pre- 
liminarily formed on the surface of a pair of rollers hold- 
ing the absorbent sheet 

As shown in Figs. 2(A) and (B), absorbent polymers 
are charged inside a plurality of the recesses 2a As 10 
such absorbent polymer primarily. SAP4 are charged 
therein. The SAP4 are a highly absorbable polymers, in 
powders or in granules at dry state but on fluid absorp- 
tion, the SAP4 swell into a gel As the SAR mainly, a 
polymers of polyacrylates can be used Other than the is 
SAP4, additional absorbent materials such as ground 
pulp can be mixed with the SAP and then charged in the 
recesses 2a. 

Hot-melt adhesive 5 is coated on the bonding faces 
of the one outer sheet 1 and the other outer sheet 3, and 20 
between the two outer sheets is interposed the inner 
sheet 2, whereby the inner sheet 2 is bonded to the one 
outer sheet 1 , and the inner sheet 2 is bonded to the 
other outer sheet 3. The hot-melt adhesive 5 is an insol- 
uble adhesive of polyolcfms such as polyethylene (PE) 2S 
and polypropylene (PP) or of EVAs 

As shown in Fig. 2(A), in the absorbent article A the 
one outer sheet 1 adheres to and is bonaed to the pe- 
riphery of the openings of the recesses 2a of the inner 
sheet 2 and the other outer sheet 3 adheres to and is 30 
bonded to the bottom side of the recesses 2a Conse- 
quently, the side of the openings of the recesses 2a is 
closed with the one outer sheet 1 . Then, a bag-like ab- 
sorption region (i) is prepared with the recesses 2a and 
the one outer sheet 1 , and the SAP4 are sealed in the 35 
absorption region (i). When a diaper or sanitary napkin 
using the absorbent article is worn, the SAP4 do not 
move inside the absorbent article A even if the wearer 
makes a motion. 

Because the SAP4 are charged in the limited space *o 
as the absorbent region (i) and are therefore divided at 
a given amount in the absorbent article A and addition- 
ally because the given amount of the SAP4 are uniform- 
ly dispersed therein, the absorbent article A can procure 
the fluid absorbing function uniformly over a wide region 45 
thereof Because the individual sheets are bonded to- 
gether by means of the insoluble hot-melt adhesive 5 
the adhesive strength of the bonded parts is not deteri- 
orated even if fluid is spotted thereon Thus, the three 
sheets are never separated from each other after fluid 50 
absorption, whereby the transfer of the SAP4 in the ab- 
sorbent article A can be prevented. Because the SAP4 
arc divided and charged at an appropriate amount in 
each of the absorbent region (i), furthermore, a given 
divided amount of the SAP4 is solidified when the SAP4 55 
absorb fluid, with no formation of an excessively large 
mass of the SAP4 Thus, it never occurs that the indi- 
vidual sheets are peeled off from each other due to the 



presence of such excessively large mass or that the 
sheets are broken andtherefore the wearer never feels 
any unpleasant touch Alternatively, one outer sheet 1 , 
inner sheet 2 and the other outer sheet 3 are individually 
interwoven with PE or PP resin or the like, to bond the 
individual sheets together by hot melting 

As shown in Fig. 2(A). furthermore in the absorbent 
region (i) charged with the SAP4, namely in between the 
adjacent recesses 2a on the inner sheet 2 between the 
one outer sheet 1 and the other outer sheet 3, space (ii) 
is formed where the one outer sheet 1 never adheres to 
the other outer sheet 3 When the fluid-absorbing SAP4 
swells and the crepe wrinkles of the inner sheet 2 are 
smoothed out to expand the absorbent region (i), the 
volume of the space (n) decreases thereby allowing the 
expansion 

The absorbent article A is produced by the method 
described below 

A great number of recesses 2a are molded under 
pressure on an absorbent sheet (with crepe) through 
crepe processing, to form inner sheet 2. Then, powdery 
or granule SAP4 is charged inside each of the recesses 
2a, namely the bag-like absorbent region (i). Subse- 
quently, one outer sheet 1 is overlaid over and adheres 
and is bonded to the opening side of the recesses 2a by 
means of hot-melt adhesive 5 At a process following 
the formation of the inner sheet 2, the other outer sheet 
3 is overlaid over and adheres and is bonded to the bot- 
tom side of the recesses 2a on the inner sheet 2, by 
means of the hot-melt adhesive 5 For the bonding of 
the individual sheets, the hot-melt adhesive 5 is coated 
in a spiral shape on the faces of the one outer sheet 1 
and the other outer sheet 3 to be bonded to the inner 
sheet 2 After overlaying the one outer sheet 1 and the 
other outer sheet 3 over the inner sheet 2, subsequently 
the adhesive is dried under heating, by means of a heat 
roll for completion of the bonding. 

Because fluid is spotted from the side of the other 
outer sheet 3 on the absorbent article A, a highly fluid- 
permeable sheet such as coarse paper or coarse non- 
woven fabric is used as the other outer sheet 3, so as 
to permeate fluid through the sheet. As one outer sheet 
1 , alternatively, use ts made of a fine paper or fine non- 
woven fabric, in order that SAP4 at dry state prior to fluid 
absorption might not be leaked out of the recesses 2a 
outwardly. Additionally, the one outer sheet 1 is not nec- 
essarily a fluid-permeable sheet. Because the degree 
of the interstice of the one outer sheet 1 is different from 
that of the other outer sheet 3, as has been described 
above, two types of paper or non-woven fabric with 
coarse and fine interstices in between fibers should be 
used. Otherwise, when PE or PP is interwoven into the 
inner sheet 2 and the one outer sheet 1 and the other 
outer sheet 3, both comprising the same non-woven 
sheet, to bond these sheet together by hot melting, heat 
and pressure are applied to the one outer sheet 1 by 
means of a heat roll during hot melting to melt the PE 
or PP in the non-woven fabric, to thereby close the in- 
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terstices in be:ween fibers 

After the absorben* article A is formed by bonding 
the one outer sheet 1 and the other outer sheet 3 to the 
inner sheet 2 pattern multiple-weaving and cutting by 
means of cutter blade or water : e\ or the like are con- s 
ducted :o cut :he absoroent article A into a giver shape 
following the shape of a dispcsable diaper or a sanitary 
napk n As shown in Fig 3 then 'he other outer sheet 3 
is positioned toward the side of receiving fluid such as 
urine and blood of menstruation namely the side ot top 10 
sheet 6 directly ir. contact to tie skin o f a wearer while 
the one outer sheet 1 is positioned toward the side of 
flud-impermeable back shee* 7 so that tne absorbent 
article A is interposed between the back sheet 7 and the 
too sneet 6 15 

When a disposable diaper or a sanitary napkin ar- 
ranged with the absorbent article A is worn on the body 
of a wearer fluid such as urine or blood of menstruation 
is spotted from the side shown by L in Fig 2(A). The fluid 
firstly permeates through the top sheet of the disposable 20 
diaper or the sanitary napkin and then through the other 
outer sheet 3 of the absorben: article A. to be absorbed 
into the absorbent sheet composing the inner sheet 2 
and into the SAP4 The SAP4 absorbs the fluid and then 
swells and turns gel After fluid absorption the wrinkles 25 
made by crepe processing on the inner sheet 2 are ex- 
tended (reversed) Thus, the volume of tne absorbent 
region (n in each of the recesses 2a is enlarged and con- 
currently the SAP4 can swell following the extension of 
the inner wall of each of the recesses 2a Because the 30 
opening side and bottom side of each of the recesses 
2a are preliminarily bonded to the one outer sheet 1 and 
the other outer sheet 3, respectively, by means of insol- 
uble hot-melt adhesive 5, the crepe wrinkles present at 
a part of the inner sheet 2 coated with the adhesive 5 35 
are not smoothed out, while such crepe wrinkles are rel- 
atively freely smoothed out at the peripheral wall part 
(hi) of each of the recesses 2a As shown in Fg.2(B). 
therefore, each of the recesses 2a (bag-like absorbent 
region (i)) expands toward the space (ii) via the swelling 40 
of the SAP4 The peripheral wall part (in) can freely ex- 
pand in the space (ii), but the crepe wrinkles of the inner 
sheet 2 are scarcely smoothed out at the part bonded 
with the insoluble adhesive 5 Hence, the absorbent ar- 
ticle A does not expand so much toward the direction of 
the sheet thickness when the SAP4 swells, and ever af- 
ter fluid absorption, the sheet can maintain the status of 
such slim type. 

The degree of the expansion of the absorbent re- 
gion (i) vanes, depending on the ratio of formed crepe. 50 
but if the degree of extensibility (crepe ratio) of the sheet 
through the extension of crepe wrinkles is below 5 °o. 
the enlargement of each of the recesses 2a is sup- 
pressed, whereby sufficient absorptivity cannot be at- 
tained If the crepe ratio is above 65 %. alternatively, the 55 
recesses 2a are so extensively enlarged that the ratio 
of the area bonded by means of the fluid-insoluble ad- 
hesive 5 to the whole area of the inner sheet 2 is too 



much reduced causing the deterioration of the overall 
strength o* the absorbent article A If the crepe ratio is 
above 65 °o the absorbent region (0 expands not only 
in the space (ii) but also expands distinctively toward the 
direction cf the sheet thickness A'ter fluid absorption 
the dimension o ; the thickness of the absorbent article 
A is therefore enlarged beyond necessary level Thus 
the inner sheet 2 is preferably crepe processed so that 
the crepe r a\\o might be 5 °o or more to 65 c o or less 

By general crepe processing furthermore the ab- 
sorbent sheet is processed so that tne resulting wrinkles 
might be extended toward a direction vertical to the 
lengthwise direction (x direction) When crepe process- 
ing is concucled to form wrinkles toward two directions 
namely a direction vertical to the lengthwise direction (x 
direction) and the lengthwise direction of itself, thereby 
crossing these wrinkles over each other the recesses 
2a can be extended toward any direction in the inner 
sheet 2 so that the SAP4 consequently swell more 
readily 

The recesses 2a can expand in lesponse to the 
swelling of the SAP4. due to the smoothing (reversion) 
of the micro-fine wrinkles formed by crepe processing 
At the dry state prior to fluid absorption, thus, not any 
space should necessarily be procured in which the 
SAP4 swells in the recesses 2a Hence, it is possible to 
charge the SAP4 of a volume occupying 70 % or more 
of the volume of each of the recesses 2a Additionally, 
the fluid absorption in volume per unit area of the ab- 
sorbent article A can be set. depending on the number 
of the recesses 2a and the depth of each thereof In or- 
der that the absorbent article A can sufficiently absorb 
fluid such as urine and blood of menstruation, the re- 
cesses 2a are preferably formed at a ratio of 2 recesses/ 
cm 2 or more to 13 recesses/cm 2 or less 

The dimension of two sides, namely lengthwise and 
crosswise sides of each of the recesses 2a is 3 to 5 mm 
and by preparing the depth of each of the recesses 2a 
at about 1 to 3 mm. fluid can be sufficiently absorbed 
into the SAP4 in the recesses but the dimension of the 
thickness of the overall absorbent article is not so much 
enlarged 

In the absorbent article of the present invention, as 
has been described in detail insofar, the SAP4 are 
charged in the recesses 2a formed on the overall sur- 
face of the inner sheet 2 Therefore the SAP4 can uni- 
formly be dispersed over the absorbent article A. Fur- 
ther, the recesses 2a expand on fluid absorption, to al- 
low the swelling of the SAP4 Still further, a region for 
each of the recesses to expand is formed in between 
the inner sheet 2 and the one outer sheet 1 and in be- 
tween the inner sheet and the other outer sheet 3 Thus, 
the absorption property of absorbent polymers can be 
exerted so satisfactorily that a highly absorbable ao- 
sorbent article can be attained 



BNSDOCID <EP 0826349A^ 



6 



11 



EP 0 826 349 A2 



12 



Claims 



2. 



An absorbent article according to claim 1 , wherein 
the degree of the extensibility of the inner sheet on 
fluid absorption is 5 % or more to 65 % or less 



10 



An absorbent article interposed between a fluid-im- 
permeable back sheet and a fluid-permeable top 
sheet, 5 



wherein the absorbent article includes two out- 
er sheets, at least one of which is positioned 
toward the side of the top sheet is fluid perme- 
able, and a fluid-absorbable inner sheet inter- 
posed between the two outer sheets and bond- 
ed individually to the two outer sheets; 
wherein the inner sheet is an absorbent crepe 
sheet capable of extending on fluid absorption 
and having a plurality of recesses formed ther- 
eon and an absorbent region is formed in be- 
tween the recesses and the one outer sheet oc- 
cludes the openings of the recesses: 
wherein absorbent polymers capable of swell- 
ing on water absorption or absorbent materials 
together with the absorbent polymers are 
charged in the absorbent region; and 
wherein a space to allow the extension of the 
recesses on the inner sheet and the expansion 
of the absorbent regions when the absorbent 
polymers swell, is arranged in between the ad- 
jacent absorbent regions in between the other 
outer sheet bonded to the inner sheet at the bot- 
tom side of the recesses and the inner sheet 
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a stop of molding a plurality of recesses on a 
crepe absorbent sheet under pressure thereby 
forming an inner sheet. 

a step of charging absorbent polymers or a 
combination of absorbent polymers with addi- 
tional absorbent materials in the recesses on 
the inner sheet, 

a step of bonding the one outer sheet to the in- 
ner sheet, so as to occlude the side of the open- 
ings of the recesses charged with the absorb- 
ent polymers or the combination of the absorb- 
ent polymers with the additional absorbent ma- 
terials, and 

a step of bonding the other outer sheet to the 
face of the inner sheet on the opposite side of 
the face where the one outer sheet is overlaid 
on the inner sheet after the process of forming 
the inner sheet 

A method for producing an absorbent article ac- 
cording to claim 6, 

wherein the two outer sheets and the inner 
sheet adhere to each other and are bonded togeth- 
er by means of an insoluble adhesive, and the ad- 
hesive is coated in a spiral shape on the surface of 
the sheets. 



An absorbent article according to claim 1 , wherein 
the recesses are formed at a ratio of 2 recesses/ 
cm 2 or more to 1 3 recesses/cm 2 or less on the inner 
sheet. 
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An absorbent article according to claim t ; wherein 
the other outer sheet bonded to the inner sheet on 
the bottom side of the recesses is a fluid-permeable 
sheet and the other outer sheet is positioned toward 
the side of the top sheet: and 

wherein the one outer sheet bonded to the in- 
ner sheet on the opening side of the recesses is fin- 
er than the other outer sheet and the one outer 
sheet is positioned toward the side of the back 
sheet. 
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An absorbent article according to claim 1 , 

wherein the two outer sheets and the inner 
sheet arc bonded together by means of an insoluble 
adhesive means 

A method for producing an absorbent article, com- 
prising the following steps; 
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(54) Absorbent article and method for producing the same 

(57) The absorbent article of the present invention 
comprises an inner sheet and one outer sheet and the 
other outer sheet The one outer sheet is of a fine inter- 
stice, while the other outer sheet is fluid permeable 
Through crepe processing, a great number of recesses 
are formed on an absorbent sheet as the inner sheet. A 
highly absorbent polymers such as SAP are charged in 
the recesses Then, the one outer sheet adheres to the 
face on the opening side of the recesses on the inner 
sheet, while the other outer sheet adheres to the 1ace 
on the opposite side of the inner sheet. The absorbent 
article is arranged in a disposable diaper and a sanitary 
napkin, while the other outer sheet is positioned toward . 
the side of fluid absorption When fluid is spotted on the 
absorbent article, the fluid passes through the other out- ^ 
er sheet and is then spotted on the inner sheet and the 
SAP Because the crepe wrinkles are elongated and ex- 
tended when the inner sheet absorbs fluid, the recesses 
arc enlarged Thus, the recesses are enlarged, depend 
ing on the swelling of the SAP. Thus, the SAP are con- 
sistently at a state to be charged in the recesses on the 
inner sheet Because the swelling of the SAP is never 
prevented, furthermore, the absorbent article can be 
made highly absorbable of a slim type 



Printed by Jouve. 75001 PARIS (PR) 



EP 0 826 349 A3 



European Patent 
Otiice 



EUROPEAN SEARCH REPORT 



Application Numbef 

EP 98 10 5470 



Category, 



DOCUMENTS CONSIDERED TO BE RELEVANT 

Citation otdccument witn indication, whe^e appropriate 
cf relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THL 
APPI (CATION , Int CI fi. 



j US 5 523 590 A (OGIHARA M I TSUHI K0 ET AL) 1-3,6,7 ! H01L33/00 
| 4 June 1996 ! H01L27/15 

! * column 3, line 16 - column 6, line 58; j , B41J2/45 

! figures 1,2,13* ■ 



1 PATENT ABSTRACTS OF JAPAN 
'vol. 1995, no. AAA, 29 September 1995 
i& JP 07 122781 A (OKI ELECTRIC IND CO 
| LTD) , 12 May 1995 

* abstract line 58; figures 1,2,13 * 

PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. AAA, 30 April 1997 

& JP 08 330634 A (OKI ELECTRIC IND CO 

LTD) , 13 December 1996 

abstract line 58; figures 1,2,13 * 



EP 0 776 047 A (OKI ELECTRIC IND CO LTD) 
28 May 1997 

* column 4, line 41 - column 12, line 25; 
figures 5F, ,61 ,71 ,9 * 

OGIHARA M ET AL: "1200 DPI LIGHT EMITTING 
DIODE ARRAY FOR OPTICAL PRINTER HEADS" 
INTERNATIONAL CONFERENCE ON SOLID STATE 
DEVICES AND MATERIALS, 
vol. CONF. 1996, 1 January 1996, pages 
604-606, XP000694089 

* abstract line 25; figures 1,7 * 

EP 0 723 285 A (OKI ELECTRIC IND CO LTD) 
24 July 1996 

* column 1, line 4 - column 6, line 21; 
figures 1-7 * 

US 4 145 707 A (SADAMASA TETSUO ET AL) 
20 March 1979 

* abstract line 21; figure 1 * 



The pieaefil search report has Deen drawn up tor ail claims 



lJ lar\e ot seat 



MUNICH 



U-3,6,7 

4,5 
4,5 

1-3,6,7 
3,7 



TECHNICAL FIEl DS 
SEARCHED (Int CI.6) 



H01L 

B41J 



3,7 



Jatfc u1 tcr^lti -t | he &.a.*cr> 

12 October 1999 



Berthold, K 



CATEGORY OF CITE D DOCUMErVTS 

X particutaiy relevant if taken alone 

v particularly relevant tf combined with another 

document at the same category 
A technological background 
O non-wnU«n disclosure 
P intermediate document 



T theory or pnncple underlying the invention 
C earlier patent docomwrt. but puLh*h*d on. lh 

after the tiling date 
D document cued in th« application 
L document crted (or other reasons 

& member of the same patent family, corresponding 

document 



2 



EP 0 826 349 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 10 547G 



This annex lists the patent family members relating to the patent documents cited in *he above mentioned European search report 
The members are as contained in the European F J atent OHtce LDP file on 

The European Patent Office is in no way iable tor these particulars which are merely given lor the purpose o* information 

12-10-1999 



Patent document 
cited in search report 



Publication 
date 



Patent family 
meTiber(s) 



Publication 
date 



US 5523590 



04-06-1996 



JP 
JP 
JP 
US 
US 



2868693 B 

7122731 A 

7122782 A 

5733689 A 

5869221 A 



EP 0776047 
EP 0723285 



28-05-1997 
24-07-1996 



JP 



9205226 A 



JP 
US 



8195506 A 
5700714 A 



US 4145707 



20-03-1979 



JP 
JP 
JP 
JP 
JP 
JP 
JP 
JP 
DE 



972961 C 
53096688 A 
54005279 B 
53097395 A 

52155095 A 

57009515 B 

52155096 A 

57009516 B 
2725265 A 



10-03-1999 
12-05-1995 



12-05- 
31-03- 
09-02- 



1995 
1998 
1999 



05-08-1997 



30-07-1996 
23-12-1997 



28-09- 

24- 08- 
15-03- 

25- 08- 
23-12- 

22- 02- 

23- 12- 
22-02- 
08-12- 



1979 
1978 
1979 
1978 
1977 
1982 
1977 
1982 
1977 



it For more details about this annex see Otlicial Journal or the European ^atent Office, No 1 2/82 



3 



